The concept of tax competition has been successfully applied in an analysis conducted in several European countries, but so far it has not been systematically tested either in Poland or in other countries of Central and Eastern Europe. There are two types of competition discussed in the article: classic competition for mobile tax base and 'yardstick competition', in which local politicians compete for political capital being related to the comparison of tax rates with neighbouring municipalities. It is expected that in Poland the 'yardstick competition' is more important from the classic competition for the mobile tax base.
Tax competition is a theory which may help us to understand the spatial interactions behind the variations in local government tax policies. The aim of the paper is to examine how useful this concept might be in explaining the behaviour of Polish municipal governments.
Although the empirical study concentrates on Poland, it may have a wider importance for the whole region of Central and Eastern Europe. So far, the concept of tax competition has not been applied in Polish local government studies, and has very rarely been used in other countries of the region. One of the reasons for the low level of interest in local tax competition studies might be the limited tax autonomy of Polish local authorities. Even if local discretion to decide upon local taxes is limited in Poland, it is still greater than in most of the other countries of Central and Eastern Europe (see Šević 2008; Swianiewicz 2014) . Therefore, empirical tests conducted on the Polish data may shed some light on the possible validity of the concept in the whole region.
The concept of tax competition -theoretical discussion and previous empirical studies
The model of tax competition was created to explain national tax policies, but it may be applied at the local level as well. Tax competition is defined in this paper as the situation in which the local tax rate in a given jurisdiction is changed as a reaction to the tax rates applied by neighbouring jurisdictions.
There are two different potential motives for tax competition: • Competition for a mobile tax base, in which the local government tries to attract the movement of capital, companies or residents to a given jurisdiction. It leads to the growth of the local tax base and, in the ideal scenario, to the resultant growth of budget revenues. The positive impact on the local budget may be direct (increased revenues from the tax for which the rate is the subject of the competition) or indirect: for example, local jurisdiction attracts new tax-payers through a competitive property tax rate, which indirectly generates new income from other taxes such as personal income tax (PIT).
• Maintenance or increase of the political capital -tax rates are adjusted in the analysed jurisdiction, taking into account the tax rates of the neighbouring municipalities in order to satisfy local voters and to secure political support in local elections. In this case, one talks not about 'classic' competition for the tax base, but about the concept known in economics as 'yardstick competition'.
In the case of 'yardstick competition', there is no reason to expect that reduction of the tax rate may be compensated for by the growth of the local tax base. Rather, this situation relates to the exchange between financial and political capital (Mouritzen 1992) . Political 'yardstick competition' emerges when the performance of the governments in various jurisdictions becomes sufficiently comparable so that the voters can make meaningful comparisons between jurisdictions (Bodenstein & Ursprung 2005) . Blöchliger (2013) , in his interpretation of the reaction of taxpayers to tax rates, refers to Hirshman's concept of exit and voice strategies. The exit strategy can be identified with the first of the two motives discussed above, since it assumes 'voting with the feet' and the movement of the tax base to another jurisdiction by 'members' who are not satisfied with the benefits of their membership of the club. On the other hand, the voice strategy (complaining, protesting) can be identified with the 'yardstick competition' in which tax-payers argue for lower tax rates by referring to the rates in neighbouring jurisdictions. In this situation, 'members' try to improve their position by expressing discontent and demanding changes in the tax policy. Blöchliger suggests that a tax-payer has three potential reactions to a tax rate he/she is not satisfied with: moving to another jurisdiction (exit), reducing effort (for example, not making an effort to earn extra income), and trying to avoid taxation (tax dodging).
Introduction
The debate on the value of local tax competition has been prolonged and has never led to a unanimous conclusion. Antagonists issue a warning of the danger of a 'race to the bottom' and the under-provision of public services (e.g. Oates 1972) , while stressing that the dynamics of tax competition between subnational governments is such that a local authority will not improve its relative position within the country, and that no one will gain any long-lasting competitive advantage (Dafflon & Rossi 2004) . Protagonists' arguments are rooted in their belief in the value of competition, which helps to achieve innovations and obliges elected politicians to strive for allocative efficiency (Buchanan & Musgrave 1999) .
For further discussion, it is most important to identify the conditions that may increase or decrease the intensity of tax competition among local governments. The level of competition will depend on (Baur 2010; Tiebout 1956 ):
• Local tax autonomy -the more autonomy local governments have, the more likely tax competition is. It is also notable that the consequences of tax competition cannot be externalised. In particular, revenues from local governments' own taxes must not be substituted through financial transfers from higher government. If that condition is not followed, tax competition may be seriously biased, Building on the asymmetry of information between voters (tax-payers) and political representatives, Reulier & Rocaboy (2009) also expect that decisions on the local tax rate will depend on the variation of rates among neighbouring jurisdictions. The greater the variation, the easier it is for politicians to apply higher tax rates in their own jurisdiction, since it is more difficult for voters to treat the surrounding region as a yardstick in the political debate.
European empirical studies suggest that tax competition on a local level really exists and can be identified in several cases -for example, in Finland (Moisio 2010) , Belgium (Gérard et al. 2009 ), the Netherlands (Aalers & Elhorst 2005) , Switzerland (Baur 2010; Dafflon & Rossi 2004) , France (François 2010; Reulier & Rocaboy 2009 ), Germany (Janeba & Osterloch 2012; Kalb et al. 2012) , and Denmark (Kleven et al. 2013) . But Buglione & Mare (2010) find little evidence of tax competition among subnational jurisdictions in Italy. Lyytikäinen's (2012) findings on Finland are similarly sceptical, but his research concentrates on property tax, which is a relatively minor source of Finnish local government revenues.
Comprehensive reviews of identified cases of local tax competitions are provided by Blöchliger & Pinero-Campos (2011) and Blöchliger (2013) . The dominant opinion suggests that local tax competition in European countries is very limited. There are at least two reasons explaining this opinion. Firstly, the tax yields and the discretion of local governments are limited in Europe. Secondly, central policies mitigate tax competition through a rigid system of norms related to local services (which demand a fixed level of local spending), as well as through vertical and horizontal equalization systems (Rattsø 2005) .
So far, the numerous empirical studies of local tax competition in Western Europe have very few equivalents in Poland and there has been very little reflection on other countries of Central and Eastern Europe. One of the few exceptions is the work of Sedmihradská et al. (2016) , who trace local tax mimicking in the Czech Republic in the decisions on property tax.
The tax literature in Poland has been dominated by the analysis of the legal background. Among the few studies of Polish local tax policies, the typology of policies proposed by Miszczuk (1995) in his study of the Lublin region should be mentioned. The variation in local agriculture tax was analysed on a very basic level by Podstawka & Rudowicz (2010) . Skica et al. (2011) analysed vehicle tax and its role in the stimulation of the local economy. But none of these studies have focused on the systematic analysis of local tax competition, which to date has only been mentioned in a small number of press materials.
Local tax competition in Poland -explanatory model and hypothesis for empirical tests
In Poland, the potential space for local tax competition is limited to the municipal (gmina) tier only. Neither of the two upper tier subnational governments -county (powiat) or regional (województwo) -have any discretion to decide upon the rates of any taxes. Even at the municipal level, tax autonomy is limited. Tax levels are capped by the 'ceiling rates' imposed by the Parliament, so local government decisions on tax rates are limited to the levying of the maximum possible or lower rates. Local governments may also grant tax reliefs or exemptions. The tax yields collected from local taxes provide a fairly modest part of local government revenues -on average, they make up about 20% of the total local budget revenues.
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On the basis of earlier studies (quoted in the previous section), the following research questions (Q) and hypothesis (H) can be formulated to be tested in empirical models:
• Q1: Do changes in the tax rates in neighbouring municipalities induce similar changes in the analysed local jurisdiction? • Q2: Are tax rates higher if the variation (measured by standard deviation, hereafter SD), among tax rates applied in neighbouring municipalities is higher? • Q3: What are the factors influencing the appearance of local tax competition in relation to various local taxes? The hypothesis (H1) assumes that competition is more likely if the tax base is mobile (vehicle tax) as well as in the case of taxes paid by business entities (property tax on businesses and vehicle tax) rather than by residents. • H2: Local taxes constitute a minor part of budget revenues and they are also a small part of the tax burden imposed on citizens and businesses. Therefore, tax policy may attract only limited interest from both sides (local politicians and tax-payers). Findings from other countries provide additional arguments supporting the claim of the limited extent of tax competition in Poland. Polish municipalities are relatively big (compared to, for example, Swiss, German or French municipalities). It may be expected that the competition will be greater in the case of suburbs of large urban agglomerations.
The issue of testing to what extent the rates in an analysed municipality are dependent on the level of rates in neighbouring local governments is complex. It is known from other research that the level of tax rates depends on several other characteristics of the local environment, such as population size, the wealth of the local community, and so on. In some cases, these other explanatory variables are related to the features connected to the location of the local jurisdiction. In particular, this concerns the distance from major agglomerations. In suburb municipalities taxes are often higher than elsewhere, because local governments may tax the location rent. As a consequence, even if there is a positive correlation between the tax level in the analysed municipality and tax levels in neighbouring local governments, it is not certain whether that relationship can be attributed to tax competition, or rather to the 'common location' (for example, the vicinity of a large urban centre). That relationship is investigated through the Hierarchical Multiple Regression model, which allows a fixed order of entry to be specified for variables in order to control for the effects of covariates and to test the effects of certain predictors independent of the influence of others. In the model, correlation with neighbouring tax rates will be controlled by the distance from agglomerations and other factors. The model being tested can be summarized in the following equation:
Where: TR(i) -tax rate in municipality i mean of tax rates in neighbouring municipalities ( , where n -number of municipalities which are neighbours of municipality i) σ(NTR) -SD of tax rates among neighbouring municipalities LE(i) -local environment measured by population size, wealth of local community and distance from large agglomeration centres ε -residual.
The presented tests are conducted for four local taxes:
• Property tax from physical persons, which in practice means housing properties of local inhabitants; • Property tax from legal entities, i.e. business (commercial) properties; • Tax on agriculture, paid by farmers and depending on farm size and quality of soil; • Vehicle tax, which is levied on busses and lorries only (but not on passenger cars, motorcycles, or tractors used for farming), i.e. it is paid by some types of businesses.
Property tax provides about three quarters of all the 'discretionary revenues' (or over 12% of the total budget revenues) of municipal governments. More than four fifths of its tax yields are collected from business properties, while residential properties are taxed with very low tax rates and provide less than one fifth of the revenues from tax. Vehicle tax (providing less than 1% of total municipal revenues) is interesting because of its relatively mobile tax base. Therefore, tax competition can be expected in relation to this local tax, although, on the other hand, the low significance of this tax for total budget revenues and the very limited number of potential tax-payers may reduce the interest in policies related to this tax. Tax on agriculture is important in traditional rural local governments (although in the scale of the whole country it provides just below 2% of municipal revenues). Moreover, in some rural areas it is the only tax paid by the majority of voters. For several rural tax-payers, the tax on agriculture constitutes a heavier tax burden than the tax on housing property.
In the case of property tax from legal entities, there is no tax mobility in the literal sense -the migration of a given property is impossible. But changes in the location of business activity driven by the local tax rates are likely to happen. Therefore, tax competition efforts of local governments may be expected which concentrate on positive spillover for the local budget through higher income tax revenues from employees of the re-located company.
In the case of tax on agriculture and housing property tax, the mobility of the tax base is very low or non-existent, although Tiebout's classic 'voting with the feet' model (1956) referred originally to the migration of residents. But in practice, such migration is very unlikely to happen, especially in a situation where the property tax is very low (in Poland, the maximum rate per square meter of housing property is less than 0.25 euros). As shown by the conclusions of Dowding & Feiock (2012) , empirical evidence for the tax migration of citizens is also weak in other countries in which tax rates on housing properties are much higher than in Poland.
If evidence for tax competition is to be found in Poland, it is expected that, in the case of vehicle tax and commercial property tax, the dominant motive would be the stimulation of local economic development. However, in the case of the two other taxes, the potential motive would be related to 'yardstick competition' and the desire to maintain political capital.
The empirical test was conducted for municipalities located in three different Polish regions: the Lublin region in Eastern Poland (213 municipalities), the Lower Silesia region with a capital in Wrocław, located in South-Western Poland (169 municipalities), and the Western Pomeranian region with a capital in Szczecin, located in North-Western Poland (114 municipalities).
Results of empirical tests
From interviews conducted with local politicians in 36 Polish municipalities, we know that tax rates in neighbouring municipalities are an important topic of debate related to voting on tax resolutions in the local councils (Swianiewicz 2015) . Almost half of the respondents declared that tax rates in other local governments have an impact on their own decisions (see Table 1 ).
The tax competition tests start with a basic analysis of correlation coefficients.
2 Table 2 shows that the rate of the local tax is in most cases significantly and positively correlated with the rate in neighbouring municipalities. However, in opposition to the earlier expectation (H1), the relationship is stronger in the case of property tax from physical persons and (especially) tax on agriculture. Vehicles tax is at the other extreme -the correlation is very weak. The correlations are also weaker for tax on commercial properties than for tax on housing properties. This all suggests that, if there is competition, it is mostly in the form of 'yardstick competition' rather than 'classic' competition for a mobile tax base. Table 3 demonstrates that the relationship between the level of tax rate and the variation of rates among neighbours is much weaker than that between the tax rate level and the mean rates in neighbouring municipalities. Only a little over half of the coefficients show any significance, but all of them are in the expected direction.
It was expected that a change in the tax rate may induce similar changes in neighbouring municipalities. However, the correlations are very low and usually insignificant (Table 4) . This is the weakest part of the test. With the exception of tax on agriculture (where the 'yardstick competition' seems to be the strongest), a change in the tax rate seems not to be significantly related to changes in neighbouring local government units. But the test is very simplistic in this respect -it covers only one timespan (2009) (2010) (2011) (2012) , while in fact a full analysis would require a much more complex time-series analysis. This could be the topic of a more thorough study in the future.
In summary, the simple Pearson correlations analysis provides only limited proof of tax competition. The most intriguing correlations are those between the level of tax rates in neighbouring municipalities. However, it is not clear whether the similarities could simply be attributed to tax competition between municipalities with a similar location, which leads them to apply similar tax policies. This is checked through the regression models. If similarity of tax rates is caused more by similar conditions than purely the 'neighbouring factor', then the variation should be better explained by factors such as the affluence of the local community (measured by the per capita local tax base) or the distance from large urban agglomerations. However, if the impact of the neighbourhood remains significant after including the other controlling variables in the model, it may mean that tax competition plays some role in explaining the variation in tax policies. The models are built separately for each of the taxes. The dependent variables are the local tax rates, while the list of independent variables includes two which are related to potential tax competition (the tax rates in neighbouring municipalities and the SD of tax rates in neighbouring municipalities) and three related to the broader context in which tax policies are adopted (population size, affluence of the local community, and distance from a large urban agglomeration). The results of the test are presented in table 5.
The explanatory power of the constructed models differs depending on the tax. The best predictions of the tax rates are obtained in the case of agriculture tax and the worst for vehicle tax. Property tax is in between, with rates for housing properties explained better by the models than rates levied on commercial properties.
However, in general, the results presented in table 5 confirm that the variables which may be identified with the presence of tax competition are often powerful predictors of the variation of the local tax rates. The average tax rate from the tax rates in neighbouring municipalities remains the most powerful explanatory factor in all the tested models.
The SD of neighbouring local government units happens to be a significant independent variable as well, although only in some of the models. It was expected that it may be easier to increase the tax rate if the variation among neighbours is higher, since the variation makes comparisons more difficult for the average taxpayer, and therefore the pressure of the 'yardstick competition' might be lower. That expectation has been confirmed to a limited extent only. The relationships are not very strong and they do not apply to all local taxes.
In all tested models, adding the block of two variables (the average tax rate and SD of tax rates among neighbouring municipalities) to the model increases the model's predictive capacity in a statistically significant way.
In the case of tax on agriculture (where the relationship is the most significant), an increase of tax by 1 percentage point in neighbouring municipalities results in an increase of tax in the analysed municipality by 0.9 of a percentage point. The estimated value of the tax rate is expressed by the equation:
TRA(i) = 0.9* + 0.00007 * PS(i) + 9.3 + ε where: TRA(i) -rate of tax on agriculture in municipality i -mean rate of tax on agriculture in neighbouring municipalities PS(i) -population size of municipality i ε -residual The results of the analysis suggest that 'yardstick competition', helping to maintain political capital, seems to play a more important role than 'classic' competition for the tax base.
The poor statistical evidence for tax competition in the case of vehicle taxation merits more careful reflection. The expectations in that respect were ambiguous. On the one hand, it is a tax providing a very small proportion of local revenues, so it may be expected that competition would make little sense. But, on the other hand, there are factors which could strengthen tax competition. Firstly, the tax base is more mobile than the other local taxes considered. Secondly, since the revenues involved are small, decisions about changes in the tax rate are relatively easy, as they do not cost much for the local budget. Data from the regression models suggests that, statistically, competition related to vehicle tax is difficult to trace. But this does not exclude individual cases in which local governments concentrate on that tax. Indeed, particular municipalities can be identified in which the phenomenon seems to exist and, moreover, seems to result in the mobility of the tax base (reflected in the considerable growth of revenues in spite of the decrease in the tax rate). In particular, four intriguing cases are briefly characterized in table 6.
It is interesting to note that all of the municipalities enumerated in table 6 have some common features. Firstly, they are located close to large urban agglomerations, where the tax competition is expected to be more developed. The density of economic activities is larger, so attracting new businesses is more likely (the transaction costs of tax mobility are lower). This finding echoes the results of earlier studies conducted in other European countries. Secondly, all of the identified standout cases are relatively small local governments -Radzymin has fewer than 24,000 citizens, and the remaining three municipalities have fewer than 15,000. The theory of tax competition applied to sovereign states, drawing from games theory, suggests that the lowering of tax rates is more likely in small countries, since attracting new tax payers 'makes a difference' to a larger extent than in bigger countries. The difference is due to agglomeration rents in the larger jurisdictions and the more open economies of the smaller units. Empirical observation suggests that the same rule may be applied to subnational local jurisdictions.
Conclusions
Even if the discretion of municipal governments in Poland over local tax rates is limited, the theory of local tax competition has proved to be useful for the explanation of the variation in tax policies among Polish local jurisdictions. Significant statistical evidence of policies which take into account tax rates in neighbouring jurisdictions, and which seem to reflect the tax competition phenomenon, has been found through the conducted tests. The level of tax rates is statistically correlated with tax burdens in neighbouring jurisdictions, and the relationship remains significant even when it is controlled by other potential explanatory variables (related to the location rent and affluence of local communities). In some models, a statistical relationship between the level of tax rates and the SD of tax rates in neighbouring municipalities was also found. This finding confirms expectations based on the theoretical assumptions presented in the first sections of this paper.
However, contrary to earlier expectations (H1), the statistical evidence of tax competition is strongest not in the case of tax with a mobile tax base, but in the case of tax on agriculture, followed by tax on housing properties. This suggests that the competition is more related to the 'yardstick competition', rooted in political (electoral) motives, than classic competition for a mobile tax base. That is not to say that competition for a mobile base of vehicle tax does not exist in Poland at all. But such competition concerns relatively rare cases (some examples of which are quoted in the final paragraphs of the previous section of this article) which cannot be grasped by statistical analysis.
The cases collected for vehicle tax confirm hypothesis 2 (H2), which suggested that tax competition would be more extensive in local governments located in the suburbs of large urban agglomerations.
It is important to remember that the reduction of local tax rates in Poland usually results in lower budget revenues. Visible stimulation (through attracting new companies), or the spillover effect, can only be noticed in rare, individual cases.
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